Ⅰ. Introduction
Contrary to the recovering trend observed in the overall labor market indicators, the youth labor market is yet to exhibit any sign of recovery after the Global Financial Crisis. For example, the youth unemployment rate in 2015 scored 9.2% which is the highest since year 2000, whereas the overall unemployment rate is decent 3.6%.
This implies that there can be some obstacles that hinder the youth labor market from getting better, and one of the candidates of the obstacles is the labor market structure. If the labor market is fragmented into primary market with relatively good compensation and secondary market with relatively bad compensation schedule, youth labor might suffering from longer job searching period in an attempt to get a position in the primary market.
More than 70% 1) of high school students enter college after graduation in Korea. Including repeaters, the college entrance rate should be over 80%, implying that the analysis of college students' labor market outcomes is essential to understand youth unemployment. This paper aims to see how the labor market environment, namely the polarization of the labor market will affect college students' behaviors related to their careers. Most of the previous studies on youth workforce have dealt with the unemployment variable or the probability of getting unemployed after graduation (unemployment duration), or concentrated on individual characteristics that determine unemployment. This paper, however, tries to identify the effect of macroeconomic factors as well as individual factors on various aspects of college students' job market related outcomes.
Since the unemployment experience in the early career stage will look bad to potential employers, students try to hide or evade their jobless status by extending school registration or transferring to another school. By looking at their job market related activities during and after college years, hidden unemployment of college students can be understood, minimizing any left-outs. In this sense, this paper tries to cover most of the job market related outcomes from unemployment to additional education after graduation.
Also, by looking at the macroeconomic environment surrounding the labor market, such as the GDP growth rate and the labor market structure, we can investigate what determines the performances of the youth labor market and draw implications for the labor market policy. This paper aims to contribute to the literature by assessing college students' job market related behaviors in a more integrated way, and expand our knowledge to how the labor market structure such as labor market polarization might affect youth employment.
Unlike workers in other age groups, there are some characteristics specific to young workers or college graduates. For example, the unemployment rate of young workers is higher than that of any other age groups. As of 2015, the unemployment rate of workers in their 20s is about 9.1%, which is about 6.5%p higher than those of other worker groups, implying that firms have superior bargaining power over labor compared to other age cohorts ( Figure 1) . 2) Another characteristic of the labor market related activities of college students is that some of them can avoid or conceal their unemployment status on their resume by enrolling extra semesters and postponing graduation. As Figure 2 suggests, except for the obligatory military service, preparing for the job market 3) is the number one cause of a leave of absence, implying that the actual unemployment rate of college graduates will be higher than the official figure.
These differences might be originated from the imperfect substitution between workers of different age groups 4) , and consequentially, the labor market that college graduates confront should be different from the labor markets for other age groups. More specifically, as starters in the job market, college students in Korea are sensitive to their first job while the market situation is harsh for 2) Similarly, according to college graduates' career path survey data, about 11% of college graduates are neither employed nor registered to any other school for the period of 2003 to 2013. 3) Examples include short-term internship, language training, etc. 4) Studies regarding imperfect substitutions between workers of different age groups can be found in Dougherty (1972) , Ferguson (1986) and many other literatures. Most of the empirical analyses studying the substitutability of the workers of different age groups (ex. Hamermesh and Grant (1979) , Merrilees (1982) and Lewis (1985) ) find that the substitution between workers are imperfect, creating separate markets specific to age cohorts.
young workers. Thus, good preparation is essential for their successful job market related outcomes.
In this sense, in order to assess the job market performances of college graduates, job market related outcomes such as the length of college enrollment and probability of entering other schools after graduation should be also considered. Meanwhile most of the previous studies on the employment of college graduates focus on the unemployment duration and unemployment rate which constitute the nominal value of youth unemployment. When an unfavorable labor market situation hits college students, they can react against the situation in various ways instead of simply becoming unemployed or trying to find a job after graduation. An integrated view is needed in order to understand how young workers respond to the labor market situation.
In selecting the variables representing the labor market situation, GDP growth rate and labor market polarization index (PI herein after) developed by Chung and Jung (2016) are chosen, which is to reflect the cyclical aspects as well as the distributional aspects of the labor market. Many previous studies on the determinants of unemployment also have tried to reflect the cyclical aspects of the labor market such as productivity growth (Jimeno and Rodriguez-Palenzuela, 2002 ) and unemployment regime (Arulampalam and Stewart, 1995) . In this (2004) (2005) (2006) (2007) (2008) (2009) (2010) (2011) (2012) (2013) paper, it is assumed that GDP growth will capture how favorable the labor market is to potential job seekers since the degree of economic activities should reflect the firms' demand on labor.
Additionally, in an attempt to consider the structural aspect of the labor market, PI is used to grasp how harsh the labor market is to job seekers. More precisely, jobs can be categorized into good jobs in the primary market, bad jobs in the secondary market and other jobs in the intermediary market. PI is simply the portion of the primary and the secondary labor market to the total labor market. 5) Thus, the larger value of PI implies less intermediary job openings in the market, implying that if a worker falls into the secondary market, the opportunity for the worker to evolve into a better position will be limited.
In many previous studies on the labor market dualism, it is noted that some job seekers may be willing to wait until they get opportunities in the primary sector. Consequentially, if the labor market is segmented and polarized, then the involuntary or hidden unemployment should rise. 6) If young workers look forward to being hired in the primary market, they might refrain from getting a job in the secondary market since working experience in the secondary market can be regarded as a signal of an unproductive worker to potential employers.
Thus, even when the economy is good, the job market situation can be bad, especially for young job market candidates. For example, even though the number of job openings is large, if promising jobs are limited or the odds of ending up positioned in the secondary labor market are immense, students might postpone their graduation and seek to accumulate more human capital in order to get into the primary market. In this rationale, PI is used intending to reflect this structural aspect of the labor market.
Other studies also try to find the implications for the effect of institutional variables such as tax wedge, union density, employment protection legislation and unemployment compensations (Røed and Zhang, 2003 and Lalive, Ours 5) See Chung and Jung (2016) for more details about PI. 6) The relationship between market segmentation (primary market vs. secondary market) and involuntary unemployment is described in Bulow and Summers (1985) . Wachter (1970) empirically proves that the interindustry wage differential is one of the causes of (involuntary) unemployment.
and Zweimüller, 2006). 7) However in this paper, PI is assumed to reflect the labor market structure after implementing those institutional measures. For example, union density will increase the degree of the labor market duality by protecting workers in the primary market or inner market rather than the outer market workers. The assumption that the labor market situation will affect the decision of market participants is similar to that of Arulampalam and Stewart (1995) that the labor market regime affects unemployment duration. In contrast, by looking at the effect of macroeconomic factors, more concrete and realistic policy implications can be drawn.
The following section provides data and variable descriptions. In Section 3, the effect of the labor market situation on the hidden side of youth unemployment such as the duration of maintaining student status and the probability of entering other schools after graduation, is estimated along with traditional variables such as unemployment duration and unemployment rate, with an emphasis on labor market polarization. Section 4 summarizes and concludes.
7) Unemployment compensation might have a role in unemployment duration, but in the case of this paper regarding youth employment, it does not seem to be an affecting factor on college graduates because the benefits are given to those who pay unemployment insurance fees at least for a month. Of course, if unemployment benefits are sufficiently huge, even in a situation where the degree of labor market segmentation is severe, college graduates who cannot get a job in the primary market will have incentive to get any kind of job in the secondary market as they can get higher unemployment benefits after quitting the job. However, for the observed periods, the legislation regarding unemployment benefits is not much changed, and considering the fact that job market activities right after graduation affect the lifetime career of college graduates, short term benefits such as unemployment insurance will not affect college graduates' decision on their career unless the legislations related to unemployment benefits is significantly altered. within 6 months of graduation. Time to graduation is on average 10.9
Ⅱ. Data and Variables
semesters, but the figure varies from 9.7 semesters for the class of 2005 to 11.9
semesters for the class of 2007. In order not to include unemployment history on their resume, some college students either postpone graduation until they get employed or enter other tertiary schools. Of course, however, many college graduates do not have an opportunity for these strategic options, simply ending up being unemployed. A rough summary of the decision tree of college students is described in Figure 3 , and this paper tries to cover most of the paths described in the decision tree.
In addition to the survey data, macroeconomic variables are also collected and assigned to each micro observation according to graduation years. The variables are described in Figure 4 . Unlike other age groups, the youth job market is sluggish, showing a decrease in the rate of the employment to population ratio since 2004 and an increase in unemployment rates after 2010.
GDP growth rate is highly correlated to the unemployment rate, but it does not seem to be related to the employment to population ratio or youth unemployment after 2010. On the other hand, labor market structure indices are delivering somewhat different information about the labor market situation compared to GDP growth rate, possibly providing additional information on the labor market situation. Especially, PI seems to be highly related to the employment to population ratio and a rise in youth unemployment after 2010. Gini index, which is expected to represent similar objects to PI, shows a different trend from PI: Gini index decreases after year 2009. Although PI is similar to Gini index as it calculates the distribution of wage income, they are different in that PI is relatively free from the lifetime income hypothesis that young workers earn less than experienced workers. For example, an entry level young worker working for a big corporation with a standard working contract can be positioned in a middle to low income worker category in Gini index, but placed in the primary market labor in PI. In this paper, when Gini index is adopted as a proxy to the labor market structure, an alternative to PI, it does not render feasible results probably because of this difference between PI and Gini.
Regarding other explanatory variables, proper control and modelling is needed in the analysis, since the relationship between college students' job market related outcomes is the result of a complex interaction between personal characteristics and market situation. Among those college students' job market related activities, binomial choice variables such as the probability of getting employed after graduation (3) and the ratio of entering other schools after graduation (4) seem to be highly correlated to the youth unemployment rate ( Figure 5 ). However, the duration variables (1 and 2) do not seem to deliver a conforming message compared to the youth unemployment rate, thus necessitating proper control for the age and the number of periods of enrollment in analyzing dependent variables. For example, in a situation where a sluggish labor market has been prolonged for a long period of time and students have already enrolled many semesters, they might have to enter the job market even though the labor market situation is bad. As another example, an unemployed college graduate might want to get a job in a secondary market when the length of the unemployment period becomes longer and the market situation is expected to become worse. In other words, many disturbing factors make it hard to recognize the relationship between the dependent and independent variables.
The expected effects of the labor market situation on the dependent variables are summarized in Table 2 . It is obvious that for the employment probability (3) and the probability of entering another school (4), the business cycle effect should be positive and negative respectively. Likewise, since GDP represents the firms' demand for labor, its immediate effect should be negative on the duration of both student status and unemployment after graduation. However, from the workers' point of view, since the business cycle phase constitutes their expectations of the job market prospect, they may extend their job searching in the hope for better opportunities after receiving a good sign from the labor demand. Thus, the overall effect of the business cycle variable on the duration variables (1 and 2) is ambiguous.
On the contrary, the labor market structure indicator (PI) only affects the labor supply side of workers in this paper as using individual observations in the analysis. Thus, it is expected that as the labor market becomes more polarized, the duration of maintaining student status should be longer since college students will prepare more for the job market; the length of searching period after graduation should be shorter since minimizing the unemployment period is better for young workers. Also, PI will have negative and positive effect on the probability of employment and the probability of entering another school, respectively, since the chances for their career should be limited when labor market polarization is severe.
Ⅲ. Estimation Results

Estimation results on the duration of maintaining student status
Conceptually, the decision between maintaining student status versus graduation should be determined by (1) probability of getting a good job, (2) cost of maintaining student status, (3) institutional factors and (4) First thing to consider when using the variables representing the labor market situation is that they constitute the expectations of potential workers. If we assume that students have rational expectations, then the expected market situation at the time of graduation should be equal to the actual market situation. In this case, we should match the current GDP growth rate (gdp t=graduation year ) with PI (pi t=graduation year ) for the graduation years of the observations. On the contrary, if we adopt the adaptive expectations assumption, the expectation for the labor market situation should be constructed based on the past performances of the market. Thus, we should match the past GDP growth rate (gdp t=past year ) with PI (pi t=past year ) for the graduation years of the observations. This paper provides the estimation results based on the rational expectations assumption, but the results under the other assumption are also provided to check the robustness of the estimation results.
Another thing to consider when estimating the effect of the labor market situation on the variables of interests is that the variables representing the labor market situation are time variant, whereas the control variables are time invariant. Thus, it should be considered that the external situation can have different context depending on students' grades. For instance, if a student has been enrolled for a long time, say 5~6 years, it can negatively affect his/her job market performance, thus regardless of the labor market situation, he/she will have to graduate anyway. In this paper's analysis, the macroeconomic variables are treated as time-varying. 10)
In this sense, from the basic proportional hazard regression (1), we use equation (2) using GDP growth rate and PI as time-varying variables (z). Since the actual impact of macroeconomic situations on students' decision to graduate is diminishing with the duration period, an exponential rate of    exp  ×  is considered, which assumes the half-life of the macroeconomic impact is one year (two semesters). Other hyper parameters such as -0.2 and -0.5 are also considered alternatives to -0.35 to check the robustness of the estimation results. where  is the baseline hazard function, and is control variables.
Basic Proportional Hazard Regression:
Addition of Time-varying Variables,   ⋯   :
where   interacts with the time-varying covariates.
Using equation (2), the estimation results are presented in Table 3 . 11)
Except for column (1) where only institutional variables are controlled, GDP growth rate increases the hazard rate while PI decreases it, agreeing with the logical expectations. Control variables are also in concord with general expectations.
It turns out that labor market polarization has statistically significant effect on delaying graduation.
However, for the GDP growth rate, adapting other model assumptions generates different implications, as shown in Table 4 . To check the robustness of the estimation results, other models using adaptive expectations assumption, alternative data sets, alternative proxy variables and alternative diminishing rates are estimated using the same control variables as in column (4) of the original estimation table. The implications for PI are not different from the original estimation in the direction of the effect. However, adopting adaptive expectations assumption alters the direction of the effect of the GDP growth rate, implying that higher GDP growth rate extends the period of maintaining student status. Also, when using the selected samples of students getting into four year program universities in Seoul, higher GDP growth rate leads to longer duration. Thus, the effect of GDP growth on the duration of maintaining student status is ambiguous.
11) The regression can be reduced to how much the macroeconomic variables can mimic the group fixed effects assigned to each graduation year. Thus, the regression model can be reduced to the problem, whether the linear combination of GDP growth rate and PI can reproduce the ten years of graduation year fixed effects. It turned out that the use of those two variables can explain most of the year fixed effects. More details are provided in Appendix 1. 
Estimation results on the unemployment duration, the probability of getting employed and probability of entering other school after graduation
In binomial choice variable cases, the samples used in the probability of getting employed are different from those for the probability of entering other schools after graduation in that the former involves only college graduates who decide to participate in the labor force. Thus, the samples entering other schools after graduation are not included in the analysis. However, it should be also noted that the probability of getting employed after graduation might be underestimated since some of the college graduates might not participate in the (4) Using equation (2), with the same logic as the time-varying nature of macroeconomic variables that the longer the unemployment period is, the less a job seeker becomes selective in choosing a job, the effect of PI on the unemployment duration turns out to be the same as the expectations. 13) The direction of the effect of GDP growth rate and PI is opposite to previous results, implying that a higher GDP growth rate delays the employment process while a higher PI accelerates the process. The estimation results are presented in Table 5 .
For the probability of getting employed after graduation, and for the probability of entering another school after graduation, GDP growth rate and PI also exhibit expected signs. Controlling personal characteristics (column 1 and 5), school characteristics (column 2 and 6), major (column 3 and 7) and parents income (column 4 and 8) all generates similar implications for respective estimations. In these binary variables case, as the GDP growth rate represents the firm side of the labor demand, it should be positive in employment probability and negative in the probability of entering another program. Likewise, since PI represents the labor market structure, a bad situation or a high value of PI should enhance competitions for a good job and incentives to avoid the competitions. 14)
12) This logic is also applied to the unemployment duration when a college graduate simply decides not to participate in the labor force after graduation. 13) Unlike the duration of maintaining student status (y1), the unemployment duration (y2) is censored when the observation is employed. 14) To check the robustness of the estimation results, an alternative set of models is also constructed and estimated. In most of the cases, GDP growth rate and PI render similar implications. However, when using the alternative proxy variables of the employment to population ratio and Gini index for GDP growth rate and PI, the implications are changed (See Appendix 2 for the estimation results). One possible reason that PI and Gini show different implications is that as workers get older, they receive higher wage in compensation for the human capital associated with their working experiences. Thus, secondary market workers with seniority based wage schedule might enlarge the gap between PI and Gini since a rise in income does not automatically reclassify the workers as primary market workers. This can explain why PI is increasing consistently while Gini is dropping recently, but detailed analysis on PI and Gini is out of the range of this paper's interest, thus should be left for future research. -55,316 -55,277 -54,931 -54,873 -55,323 -55,284 -54,983 -54,879 Notes: ( ) are standard errors. Dependent Variable=Binary variable, Employed within a year after graduation=1. No. of observations=115,928. ** : significant at 5% / * : significant at 10%. -37,399 -36,739 -37,403 -36,009 -37,403 -36,800 -36,268 -36,077 Notes: ( ) are standard errors. Dependent Variable=Binary variable, Entering another school within a year after graduation=1. No. of observations=126,982. ** : significant at 5% / * : significant at 10%.
From these results, it can be seen that socio-economic conditions affect the various aspects of the job market related outcomes of college students. As the previous studies have asserted that institutional variables related to the labor market have statistically significant effect on labor market indicators including unemployment duration, this paper also finds that environmental factors surrounding the labor market affect young workers' job searching behaviors.
This implies that analyzing college students' behaviors is also important in understanding the youth labor market since some hidden labor market indicators are observed, which is the integral part of youth employment.
Counterfactual predictions when the labor market situation changes
Some counterfactual examples should aid better understandings of how the labor market situation will affect college students' job searching related behaviors. Since the change of dependent variables depends on the level of independent variables, some illustrative cases have to be constructed to examine the effect of changes. It is assumed that for a male student, he is age 24, served the military obligation, and majoring in engineering; for a female counterpart, she is age 22, and majoring in sociology. Both cases are presumed to be at a 4 year program school located in Seoul and to have parents' income level from 200 to 400 million won per month.
When the growth rate falls by 1%p, which is approximately 0.5 sample standard deviation drop, it is calculated that the enrollment period extends by approximately 0.1 semesters. By comparison, when the polarization increases by 1.5%p, approximately 0.5 sample standard deviation rise, the enrollment period extends by about 0.5~0.6 semesters. For the probability of employment and the probability of entering another school, a unit variation in PI seems to show almost 5 times larger effect on those variables than a unit variation in GDP growth rate. The results are provided in Table 8 .
The figure also implies that a unit variation in the unemployment rate is also large when the variation is caused by labor market polarization. For example, if
we assume there are 4 year grades in every school, a 1/16 increase in the number of semesters until graduation implies a 1/16×25% increase in students, implying approximately a 1.5%p increase in college students. Using this logic, if we observe a 1%p increase in the youth unemployment rate due to a rise in labor market polarization, corresponding increases in college students (1%p) and the entrance rate of another school after graduation (1.7%p) altogether constitute a 3.7%p increase in youth unemployment, provided that there is no other way of hiding the unemployment status of students. Likewise, a 1%p increase in youth unemployment caused by the sluggish economic growth may imply a 3%p growth in real unemployment, which is 0.7%p lower than the one caused by the rise of labor market polarization. To put it simply, a 1%p increase in college students' unemployment might imply a 2.7%p or 2%p increase in the total number of students, depending on what causes the unemployment.
In sum, according to the estimation results, a rise in labor market polarization has a larger effect on youth unemployment than a decline in GDP growth rate, and even greater effect on the job market related behaviors of college students in an effort to hide or evade their unemployment status. 
Ⅳ. Conclusion
It is found that the changes of the labor market situation not only affect youth unemployment but also have significant effects on the hidden behaviors of college students relevant to their job searches. The nominal unemployment rate could be underestimated because of the disguising behaviors of college graduates aiming to avoid putting unemployed period on their resume. Thus, the actual unemployment is hidden by the decision to delay graduation or get into other schools. By looking at the facial value of the youth unemployment rate, the effect of the labor market situation is likely to be undervalued.
Additionally, it is found that the labor market structure, i.e. labor market polarization has significant effects on college students' job market related outcomes. Concerns are usually raised over the relationship between the unemployment rate and the GDP growth rate. However, as employment is a lifetime decision whereas the variation of the GDP growth rate is sometimes cyclical, college students' efforts to make way into the primary labor market should increase when the market segmentation between the primary and the secondary becomes severe. Thus, the structural aspects of the labor market deserve more attention in analyzing the youth labor market.
The policy implication is that in order to lower the youth unemployment, we should focus on macro and institutional level of labor market reform aiming at eliminating the labor market dualism. In other words, the youth labor policy should not only look at the number of job openings, but also focus on institutional barriers hindering labor market mobility and equitable treatment of labors regardless of the position and the industry.
The estimation results imply that in considering the youth labor market, we should look at the graduation duration and the number of college students entering another school after graduation, along with the unemployment rate. In this sense, the youth employment-to-population ratio can be a suitable complement to the youth unemployment rate. Also, the results imply that if a policy aims to reduce youth unemployment, it should focus on the labor market structural reform and concentrate more on the quality of job positions rather than the number of job openings.
However, there are also some limitations in the analysis regarding causality, endogeneity and representativeness. First, the explanatory variables such as age, type of schools, composition of colleges and majors, and household income level can also be affected by macroeconomic variables, so the estimated significance of macroeconomic variables for the college graduates' behaviors related to the job market could be underestimated. For example, if the labor market is expected to be worse in the future especially in the service sector, it is more probable that students will choose an engineering major than fine arts when entering college, which can reduce the number of semesters enrolled and increase the probability of getting employed after graduation. In this case, the significance of the effect of the labor market can be biased down because of agents' reaction to the anticipated macroeconomic variables.
Secondly, since the analysis is based on micro level data and microeconomic tools, the implications for the change of other macroeconomic variables, caused by labor market changes, are not considered. In reality, macroeconomic variables such as production and consumption should be also adjusted following a large shift of the labor market variable. However, this endogeneity is not considered in the analysis of this paper and left for other macroeconomic analyses. Thus, in interpreting the estimation results provided in this paper, it is not suitable to draw any implications for labor market related outcomes after large structural changes in macroeconomic variables.
Thirdly, considering only contemporary labor market polarization and the GDP growth rate to represent the labor market situation in the analysis might cause bias in the estimation. Since the job market related decision is a long-term one, both the short-term macroeconomic indicators and expected future macroeconomic environment will affect youth labor market related behaviors. If the GDP growth rate and PI do not properly represent all the relevent labor market information that college students encounter, this might produce false implications for the youth labor market. Thus, indepth study on how to find proper variables standing for the labor market is remained for future work.
〈 Appendix 2 〉
The tables below provides the robustness check results of the estimation results with the number of months between college graduation and employment, the probability of getting employed, and the probability of entering another school after graduation.
It is found that the estimation results are not robust against the use of alternative proxy variables that stand for the labor market structure and the business cycle phase. Other results are supporting the implications of PI derived from the original estimations. (4) 
